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1.1. . $(\mathrm{H}, ds^{2})$ Poincar\’e
$\mathrm{H}=\{x+iy:y>0\}$ , $ds^{2}= \frac{x^{2}+y^{2}}{y^{2}}$ .
$\mathrm{H}$ 2 $p,$ $q$ $d(p, q)$ Fuchs torsion-free
Poincar\’e Fuchs $\Gamma$ parabolic
parabolic $p$ $\partial \mathrm{H}$ $\overline{\mathrm{H}}$ $p$
$\Gamma_{P}=\{\gamma\in\Gamma : \gamma(p)=p\}$ – parabolic
Fp $P$
12. Definition. $C$ $P$ $\gamma$ $\Gamma_{P}$ $C$
$P$ $d(p, \gamma(p))$ $P$ $\alpha=d(p,\gamma(p))$ $C$ ( $\Gamma$ ) $\alpha$
$p_{1},p_{2}(.p_{1}\neq p_{2})\text{ }$
.




$d(C_{1}, C_{2})$ $l(p1,p_{2})$ $C_{1},$ $C_{2}$ $C_{1}$ $C_{2}$ disjoint
$\text{ }\delta(c_{1}, C_{2})=d(o_{1}, c_{2})\text{ }$ $\delta(C_{1}, C_{2})=-d(C1, C_{2})$ $C_{1},$ $C_{2}$
$\delta(C_{1}, C_{2})$ $L(C_{1}, C_{2})=e^{\mathit{5}(}c_{1},c_{2})/2$ $L(C_{1}, c_{2})=0$
$C_{1}$ $C_{2}$
13. Teichm\"uller . $F_{g,s}$ $g$ $s$ $P=\{x_{1}, \ldots, x_{s}\}$
– $2g-2+s>0$ $\Gamma$ signature $(g, s)$ Fuchs
1 Fuchs $R_{\Gamma}=\mathrm{H}/\Gamma$ $F_{g,s}\backslash$ $P$ Par $(\Gamma)$
$\Gamma$ parabolic $\overline{R}_{\Gamma}=(\mathrm{H}\cup Par(\Gamma))/\Gamma$ $R_{\Gamma}$
$f$ : $F_{g,s}arrow\overline{R}\mathrm{r}$ $\Gamma$ ( $R\mathrm{r}$ ) marking $(\Gamma, f)$ marked
Fuchs marked Fuchs $(\Gamma_{1}, f_{1})$ , (F2, $f_{2}$ )
: $h:R_{\Gamma_{1}}arrow R\mathrm{r}_{2}$ $h\mathrm{o}f1$ P
Marked Fuchs $\mathrm{T}_{g,s}$ signature
$(g, s)$ Teichm\"uller
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$\mathrm{T}_{g,s}$ $R_{*}=[\Gamma, f]$ $\{f(c):c\in[c_{j}]\}$ $c_{j}(R_{*})$
$\Delta(R_{*})=(c_{1}(R_{*}), \ldots, \text{ }d(R_{*}))$ $\overline{R}_{\Gamma}$ $\Delta(R_{*})$
$R_{\Gamma}$ (ideal triangulation)
Figure 1
$\alpha$ – $R_{*}=[\Gamma, f]$ $\mathrm{T}_{g,s}$ Par $(\Gamma)$
$\alpha$
5(R*) $\mathrm{H}$
$C_{1},$ $C_{2}$ $L(C_{1}, C_{2})$ j(R*)
$L_{j}(\alpha, R_{*})=L(c_{1}, C_{2})$ $R_{*}$
$c_{j}$
22. Proposition. ([1])




$\varphi_{\alpha,\Delta}(\mathrm{T}_{g,s})$ $F_{g,s}$ $x_{i}\in P$ $(\Delta$
) $T_{i1}$ , ..., $T_{iq}1^{i}$) 1 $x_{i}$
2 $T_{ik}$ $x_{i}$ 2
$c_{1}\mathrm{t}^{ik}$ ) , $c_{2\mathrm{t}^{ik})\text{ } _{ } }c_{3(ik)}$
( 1 $\text{ _{}1(ik)}=\text{ _{}1},$ $c2(ik)=\text{ }2,$ $c_{3\langle ik}$ ) $=c_{1}$ ) $\varphi_{\alpha,\Delta}(\mathrm{T}_{g,s})$
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( $L_{1},$ $\ldots$ , Ld)- $s$
(2.3) $k.1 \sum_{=}^{q(1)}.\frac{L_{\mathrm{s}}(1k)}{L_{1(1k)2}L\mathrm{t}1k)}..=\alpha i=1,$ $\ldots,$ $s$ .
$d-s=6g-6+2s=\dim_{\mathrm{R}g}\mathrm{T},s$ $\varphi_{\alpha,\Delta}(\mathrm{T}_{g,s})$ $(L_{1}, \ldots, L_{d})$
$c_{i}$ – puncture $\alpha L_{i}>4_{\text{ }}$ ci
punctures $\alpha L_{i}>2$ Fuchs $\Gamma$ signature $(g, s, t)$
$\Gamma$ (Nielsen Kernel) $I\iota’(\Gamma)$ If $(\Gamma)/\Gamma$ $s$
punctures $t$ totally geodesic boundary curve $g$
2.5. Lemma. $\alpha>0$ Fuchs
$\alpha$ (1) $\Gamma$ signature $(0,1,2)$ Fuchs $c$ $R\mathrm{r}$
puncture $\mathrm{H}$
$C_{1},$ $C_{2}$ $L_{\alpha}=L(C_{1}, c_{2})_{\text{ }}2$ hyperbolic
trace $t_{1},$ $t_{2}>0$ $\alpha L_{\alpha}=t_{1}+t_{2}$ .
(2) $\Gamma$ signature $(0,2,1)$ Fuchs $c$ $R\mathrm{r}$ 2 puncture
$\mathrm{H}$ $C_{1},$ $C_{2}$
$L_{\alpha}--L(C_{1}, C_{2})_{\text{ }}$ hyperbolic trace $t>0$
$\alpha L_{\alpha}=\sqrt{t+2}$ .
Proof. (1) [2, Lemma 44] (2) If $(\Gamma)/\Gamma$ puncture
2 hyperbolic quadrilateral
$\Gamma$ hyperbolic quadrilateral $\infty,0,$ $u+iv,$ $\alpha/2+iw$
$0<u<\alpha/2,$ $v,$ $w>0$ $u+iv$
$\alpha/2+iw$ $\alpha/2$ $I\mathrm{f}_{1}$
$(x-\alpha/2)^{2}+y^{2}=w^{2}$ $0$ $u+iv$ $K_{2}$
$(x-b)^{2}+y=b^{2}(0<2b<\alpha/2)$ $0$ ) $ic(\text{ }>0)$
$0$ $K_{2}$ $\alpha/2$
$b=c/\alpha$ $L_{\alpha}^{2}=1/c$ .
$a=\alpha/2$ $K_{1}\text{ }.I\mathrm{f}_{2}$ $w^{2}=(a-2)^{2}-b^{2}=a-2.2ab$ . $u+iv$
$I\mathrm{f}_{1},$ $K_{2}$





$t=2 \cosh d(P, Q)=\frac{|P-Q|^{2}}{Im(P)Im(Q)}+2=\frac{2a}{b}-2$ .
$t+2=\alpha^{2}/\text{ }=\alpha^{2}L_{\alpha}^{2}$ .
3.
3.1. $F_{g,s}$ $\Delta=(\text{ _{}1}, \ldots, \text{ _{}d})$ Teichm\"uuer $\mathrm{T}_{g,s}$
$\varphi_{\alpha,\Delta}(\mathrm{T}_{g,s})$ – $S_{\alpha,\Delta}(R_{*})=L_{1}(\alpha, R_{*})+\cdots+L_{d}(\alpha, R_{*})$ $\mathrm{T}_{g,s}$
$\mathrm{T}_{g,s}$ (2.3)
(Lagrange )
3.2. Once punctured torus Once punctured tori Teichm\"uller $\mathrm{T}_{1,1}$
- $F_{1,1}$
$x_{1}\in P$ $\mathrm{Z}\oplus \mathrm{Z}$ – $(1, 0)$ , $(0,1),$ $(1,1)$
$\Delta=(\text{ _{}1,2,\mathrm{s}}\text{ })$ $x=L_{1},$ $y=L_{2},$ $z=L_{3}$
Teichm\"uller $\mathrm{T}_{1,1}$ $x^{2}+y^{2}+z^{2}=(\alpha/2)xyz$ $S_{\alpha,\Delta}$
$(6/\alpha, 6/\alpha, 6/\alpha)$ 3
3.2. Sphere with four Punctures Teichm\"uller $\mathrm{T}_{0,4}$
6 (














$(a, b, C, d, e)=( \frac{2\sqrt{2}}{\alpha}, \frac{2\sqrt{2}}{\alpha}, \frac{4}{\alpha}, \frac{4}{\alpha}, \frac{8}{\alpha})$.
4.
To,4 $= \{c=\alpha a,d2=\frac{\perp d\mathrm{e}c}{\mathrm{e}j}+\frac{\perp_{\mathrm{e}}c_{d}}{\mathrm{e}j}++--\frac{2}{c}\alpha,+\frac{\mathrm{e}}{cj}\alpha b2.+\frac{\mathrm{e}}{df}+\frac{2}{d}=\alpha,$ $\}$




$d=\alpha a^{2},$ $e=\alpha b2,$ $f=\alpha \mathrm{c}^{2}$ .





$c=\alpha a^{2},$ $d=\alpha b^{2}$ .
$(a, b, c, d, e, f)=( \frac{2\sqrt{2}}{\alpha}, \frac{2\sqrt{2}}{\alpha}, \frac{8}{\alpha}, \frac{8}{\alpha}, \frac{4}{\alpha}, \frac{4}{\alpha})$.






3.4. Teichm\"uller $R_{*}=(L_{1}, \ldots, L_{d})$ $L\dot{.}=1$ $c_{i}$
$c_{i}(R_{*})$ signature $(g, s)$ Fuchs




$R_{\Gamma}$ $R_{\Gamma}$ – (ideal cell decomposition)




– once punctured surface
$L_{1}=L_{2}=\cdots=L_{d}=1$ $\alpha$ ( )
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